Role of residue 480 in substrate specificity of cytochrome P450 2B5 and 2B11.
The role of residue 480 as a determinant of the specificities of cytochrome P450 2B5 and 2B11 toward androstenedione, progesterone, 2,2',4,4',5,5'-hexachlorobiphenyl (245-HCB), and benzyloxyresorufin has been investigated. Two reciprocal mutants at position 480, 2B5 Val-480 -> Leu and 2B11 Leu -> Val, two hybrid enzymes, H1B (amino acid residues 1-370 from P450 2B11, 371-491 from P450 2B5) and H2B (amino acid residues 1-370 from P450 2B5, 372-494 from P450 2B11) (Kedzie et al., 1993, Biochim. Biophys. Acta 1164, 124-132), and two hybrid back mutants, H1B Val-480 -> Leu and H2B Leu-480 -> Val, were constructed and expressed in Escherichia coli, and compared with the wild-type enzymes P450 2B5 and 2B11. For androstenedione metabolism, the Leu-480 -> Val mutation in P450 2B11 resulted in an increase in the 16 beta-OH:16 alpha-OH ratio from 1.2 to 3, whereas the Val-480 -> Leu mutation in hybrid H1B decreased the 16 beta-OH:16 alpha-OH ration from 4.2 to 1.1 In the case of progesterone, the Leu-480 -> Val mutant of P450 2B11 displayed 3-fold higher 16 alpha- and 21-hydroxylase activities than the wild-type 2B11. In the absence of cytochrome b5, 2B11 L480V displayed half of the benzyloxyresorufin O-dealkylase (BROD) activity of 2B11 wild-type, whereas H1B V480L showed 5,6-fold higher activity than H1B. Therefore, residue 480 seems to play an important role in steroid and benzyloxyresorufin metabolism by P450 2B11. In contrast, the mutation Leu-480 -> Val did not have a significant effect on the 245-HCB hydroxylase activity of P450 2B11, and the mutation Val-480 -> Leu in P450 2B5 had no notable effect on its progesterone hydroxylase activity. Cytochrome b5 caused marked stimulation of the BROD activity of P450 2B11 and H1B and their mutants. Furthermore, P450 2B5 exhibited different progesterone metabolite profiles in the absence or presence of cytochrome b5.